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(54) PURIFICATION OF ISOCYANATE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To markedly reduce the concentration of hydrolyzable chlorine as an impurity in an 
isocyanate compound being in wide use as a raw material for coating materials, adhesives, molded products, etc. 
SOLUTION: A crude isocyanate compound containing hydrolyzable chlorine is treated with an epoxy compound in 
the presence of amine(s) to obtain the objective isocyanate compound reduced in the hydrolyzable chlorine 
content. In this case, the amine(s) is pref. at least one kind selected from among 4-1 5C trialkylamines, 
compounds of the formula, [H2N-(CH2CH2NH)n-H ((n) is an integer of >2)] and 2-(1-3)C alkyl-4-(1-3)C 
alkylimidazoles, and it is preferable that the amount(s) of the amine(s) to be used is 0.2-2 equivalent times that of 
the hydrolyzable chlorine. 



LEGAL STATUS 

[Date of request for examination] 28.1 1 .2001 

[Date of sending the examiner's decision of rejection] 20.09.2006 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 2006-023862 
rejection] 

[Date of requesting appeal against examiner's decision 20.10.2006 
of rejection] 

[Date of extinction of right] 



http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAaRa4BvDA409323968Pl.htm 



10/25/2007 



2007^10^193 16B§00^ mMM « * ... NO, 3683 P. 6 



J5P /I 0-J£?JPfi9 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

JLThis document has been translated by computer. So the translation raay not 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of reducing the 
hydrolysis nature level of chlorine which is an impurity in the isocyanate compound 
currently widely used as raw materials, such as a coating, adhesives. and molding, 
in more detail about the purification approach of an isocyanate compound. 
[0002] 

[Background of the Invention] Reactivity of an isocyanato group with the compound 
which has active hydrogen like the compound which has substituents, such as the 1st 
class or the 2nd class amino group, and a hydroxyl group, is high, and the compound 
(isocyanate compound) which has this isocyanato group is used for many applications, 
such as a coating, adhesives, and a molding material, and is a very important raw 
material compound on industry. 

[0003] This isocyanate compound is manufactured by usual except for a special example 
by the reaction of a compound with the 1st class amino group or its salt (example: 
a hydrochloride, carbonate), and a phosgene. 

[0004] Among the above-mentioned isocyanate compounds, 2-isocyanato ethyl 
methacrylate is manufactured also by the reaction of 2-isopropenyl oxazoline and a 
phosgene (JP, 54-5921, A), and methacryloyl isocyanate can be manufactured by the 
reaction of a methacryl ic-acid amide and oxalyl dichloride [Progress in Organic 
Coatings, 20 (1992), and p. 471]. 

[0005] Thus, the chlorine compound is usually contained in the isocyanate compound 
manufactured by the reaction using chlorine compounds, such as a phosgene and oxalyl 
dichloride, as an impurity. 

[0006] the isocyanate compound (a rough isocyanate compound — ) containing the 
impurity which carries out a byproduction at the time of manufacture of such an 
isocyanate compound, and is generally called 'hydrolysis nature chlorine" an impurity 
content isocyanate compound — saying, if the derivative which will serve as catalyst 
poison if it uses especially for an urc thane-ized reaction, and is obtained from such 
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a rough isocyanate compound is used for a polymerization reaction etc When the 
product obtained may color and such a polymer is used as an electronic ingredient, 
the effect which various kinds — corrosion may occur in the electronic parts obtained 
— do not have appears. 

[0007] For this reason, various methods of reducing the hydrolysis nature chlorine 
content in the above-mentioned isocyanate compound are proposed conventionally, for 
example, to JP, 53-119823, A The approach of carrying out long duration mixing of a 
hydrolysis nature chlorine content isocyanate compound and the detailed alkaii-metal 
carbonate under an elevated temperature is indicated. To JP, 59-172450, A After adding 
and heat-treating zincky carboxylate and a hindered phenol system anti-oxidant to 
a hydrolysis nature chlorine content isocyanate compound, The approach of distilling 
is indicated. Tn a U.S. Pat. No. 3465023 number After compounding isocyanate in an 
insoluble solvent in water, the approach of washing in a sodium-hydrogencarbonate 
water solution is indicated. To German JP, 2249375, B The method of processing the 
polymethylene polyphenyl isocyanate containing hydrolysis nature chlorine with an 
epoxy compound is indicated. 

[0008] Moreover, as an approach of not using drugs, such as the above-mentioned 
alkali-metal carbonate, after making JP, 61-161250, A evaporate a hydrolysis nature 
chlorine content isocyanate compound, the method of refining an isocyanate compound 
is shown to it by by making it condense at the temperature of 70 degrees C or more, 
[0009] however, by the approach proposed until now As a hydrolysis nature chlorine 
content cannot fully decrease, the trouble which should solve versatility exists in 
carrying out industrially, for example, it is indicated by above-mentioned 
JP, 53-119823, A By the approach of mixing at an elevated temperature, a hydrolysis 
nature chlorine content isocyanate compound and an alkali-metal carbonate As 
separation with the isocyanate compound after processing and a carbonate is 
difficult, and generating of a loss is not avoided and it is shown in a U.S. Pat- 
No. 3465023 number By the approach of washing in a sodium-hydrogencarbonate water 
solution, white insoluble matter deposits on the boundary of a solvent phase and the 
aqueous phase, and there is a trouble that future separation actuation is made 
troublesome or it becomes the cause of contamination of equipment. Moreover, by these 
approaches [ like ], there is fear of contamination of the isocyanate compound by 
sodium ion, and even if this sodium ion content is the minute amount level of ppm 
order (1/1 million) , in using this isocyanate compound for example, for an electronic 
ingredient, it will become a big problem. 

[0010] Although reducing a hydrolysis nature chlorine content effectively was called 
fcr preventing the polymerization reaction of these isocyanate compounds when the 
isocyanate compound which has carbon and a carbon double bond especially was refined, 
about such carbon and a carbon double bond content isocyanate compound, there was 
no purification approach which can be satisfied until now. 
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[0011] It is shown to the U.S. Pat. No. 4310688 number by by processing the methylene 
chloride solution of the isocyanato ethyl methacrylate containing 0. 21% of hydrolysis 
nature chlorine with a vicinal epoxy group content compound (example : 1, 2-butylene 
oxide) that a hydrolysis nature chlorine content can be reduced to 0.05%. However, 
this approach of the purification isocyanate compound which did not pass at most for 
a hydrolysis nature chlorine content to be reduced to hundreds of ppra, but was obtained 
by such approach was insufficient for, for example, using for the application of an 
electronic ingredient which was mentioned above. 
[0012] 

[Objects of the Invention] This invention reduces and removes efficiently the 
hydrolysis nature chlorine which the trouble accompanying the above conventional 
techniques was solved, and it considers as **, and was contained as an impurity in 
the rough isocyanate compound, or has been combined with this isocyanate compound, 
can obtain the isocyanate compound of a high grade with sufficient yield, and aims 
at offering the purification approach of the isocyanate compound which can moreover 
be carried out easily industrially. 

[0013] Moreover, this invention aims at offering conventionally the purification 
approach of an isocyanate compound which it is suitable for purification of the 
aliphatic series system isocyanate compound with which removal of hydrolysis nature 
chlorine was made difficult, and is suitable for purification of an aliphatic series 
system isocyanate compound with especially a polymerization nature double bond. 
[0014] 

[Summary of the Invention] by the purification approach of the isocyanate compound 
concerning this invention, it is characterized by obtaining the isocyanate compound 
with which the hydrolysis nature chlorine content was reduced by hydrolysis nature 
chlorine's containing (or — joining xogether), and processing a **** isocyanate 
compound with an epoxy compound under existence of amines. 

[0015] In the desirable mode of this invention, as for the above-mentioned isocyanate 
compound, it is desirable to have the isocyanato group combined with aliphatic series 
carbon, and it is desirable to have carbon and a double bond between carbon. 
[0016] As for the above-mentioned amines, in the desirable mode of this invention, 
it is desirable thai they are at least one or more sorts of compounds chosen from 
from among the compound expressed with trialkylamine (however, the carbon numbers 
of this alkyl group are 4-15.) and the following type [A] and the 2-alkyl-4~alkyl 
imidazole (however, the carbon numbers of this alkyl group are 1-3 independently, 
respectively. ) . 
[0017] 

H2-N-(CfI2CH2NH) n-H .... [A] 

(n shows two or more integers among a formula [A].) 

Moreover, it is desirable to use the above-mentioned amines in the amount of 0. 2 - 
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2 double equivalent of hydrolysis nature chlorine in this invention, and, as for an 
epoxy compound, it is desirable to use with the one to 5 time equivalent of hydrolysis 
nature chlorine. 

[0018] In the purification approach of the isocyanate compound concerning such this 
invention, the isocyanate compound remarkable [ hydrolysis nature chlorine ] and 
reduced can be efficiently obtained with sufficient yield, without having a bad 
influence on the quality of an isocyanate compound, since the rough isocyanate 
compound which hydrolysis nature chlorine contained or was combined is processed with 
the epoxy compound under existence of the amines as a catalyst (under coexistence). 
And such a purification approach can be enforced easily industrially. 
[0019] 

[Detailed Description of the Invention] Hereafter, the purification approach of the 
isocyanate compound concerning this invention is explained concretely. 
[0020] By the purification approach of the isocyanate compound concerning this 
invention, the isocyanate compound with which the hydrolysis nature chlorine content 
was reduced has been obtained by processing the rough (it only saying "hydrolysis 
nature chlorine having contained" or "it having joined together" in this invention) 
isocyanate compound which hydrolysis nature chlorine contained or was combined with 
an epoxy compound under existence of amines. 

The hydrolysis nature chlorine which should carry out separation removal contained 
in the rough isocyanate compound with which purification is presented in [rough 
isocyanate compound] this invention, or it has combined with it. As an isocyanate 
compound in such a rough isocyanate compound, especially as long as it has an 
isocyanato group (- N=C=0) in a molecule, it is not limited, but you may have the 
aliphatic hydrocarbon radical, the aromatic hydrocarbon radical, the ester bond, the 
sulfonyl group, etc. further. 

[0021] As such a rough isocyanate compound As mentioned above, for example, a 
**-methacrylic-acid-2-aminoethyl ester hydrochloride or 2-isopropenyl oxazoline, 
2-isocyanato ethyl methacrylate which it was obtained by the reaction with a phosgene 
and hydrolysis nature chlorine combined, - ** It is obtained by the reaction of a 
methacrylic-acid amide and oxalyl dichloride. Others, ** which are methacryloyl 
isocyanate which hydrolysis nature chlorine combined ' The phenyl isocyanate which 
the hydrolysis nature chlorine obtained by making a phosgene act on aromatic amine 
(example: aniline) or its hydrochloride combined, ** : the aliphatic series 
diisocyanato which the hydrolysis nature chlorine obtained by making a phosgene act 
on the hydrochloride of fatty amine (example: isophorone diamine) combined is 
mentioned. 

[0022] In such a rough isocyanate compound hydrolysis nature chlorine As indicated 
by 5. 7 of a JIS K 1556'tolylene diisocyanate test method [ for example, ]" It is what 
is defined as chlorine by which a quantum is carried out when potentiometric titration 
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is carried out using a silver nitrate solution, after processing a rough isocyanate 
compound with a methanol. Not as a single compound but as an example The detail is 
unknown, although possibility of existing in the following forms can be considered 
when it expresses an isocyanate compound as R-NCO. 
[0023] 
[Formula 1] 



[0024] Especially the purification approach of the isocyanate compound concerning 
this invention is suitable for purification of the isocyanate compound which has 
carbon and a carbon double bond (unsaturated bond) as shown in the above-mentioned 
** and **, and what the aliphatic hydrocarbon radical has combined (example : 
2-isocyanato ethyl methacrylate) is suitable for it to an isocyanato group as an 
isocyanate compound. Although there is especially no limitation, a thing with as much 
as possible little the hydrolysis nature chlorinity is desirable to the hydrolysis 
nature chlorine content in such a rough isocyanate compound, for example, that in 
which hydrolysis nature chlorine is preferably contained in the amount of about 
100-5,000 ppm 20 to 20,000 (20,000) ppm is used for it into the rough isocyanate 
compound which should be processed. 

What has the larger boi ling point difference of this epoxy compound and the isocyanate 
compound refined and obtained as a [epoxy compound] epoxy compound is advantageous 
in the case of the separation purification mentioned later, and it is usually 
desirable for 5 degrees C or more of the boiling point difference to be 20 degrees 
C or mote preferably. 

[0025] As an epoxy compound, especially as long as jx has an epoxy group in 
intramolecular, it is not limited, for example, aliphatic series or alicycle group 
alkylene oxide, epoxidation fatty acid ester, an epoxidation glyceride, etc. are 
mentioned. Moreover, the description of this epoxy compound object may be any of a 
liquid and a solid-state in ordinary temperature (20 degrees C) . • 
[0026] As aliphatic series alkylene oxide, it is following typo [B] : [0027], 
[Formula 2] 



v 




H 



ft 
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[0028] Rl and R2 show a hydrogen atom and a with a carbon number of about one to ten 
alkyl group independently among [formula [B], respectively, and n shows about zero 



to two integer.] It comes out, and it is shown and, specifically, ethyleneoxide 
(R1=R2=H, n- 0), trimethylene oxide (R1=R2=H, n= 0, butylene oxide (R1=R2=CH3, n* 
0), etc. are mentioned. 

[0029] As alicycle group alkylene oxide, it is following type [C] : [0030]. 
[Formula 3] 



[0031] Among [formula [C], even when R3 and R4 show a hydrogen atom and a with a carbon 
number of about one to ten alkyl group and it is mutually the same, you may differ 
and p shows about one to six integer.] It is come out and shown and, specifically, 
cyclohexene oxide (R3=R4=H, p= 4), cyclopentene oxide (R3=R4=1I, p= 3), etc. are 
mentioned. 

[0032] As epoxidation fatty acid ester, it is following type [D] : [0033]. 
[Formula 4] 



[0034] R6 shows the chain-like hydrocarbon group of the with a carbon number of about 
one to 15 saturation which may have a hydrogen atom or branching, or partial saturation 
among a formula [D] . [— R7 the chain-like hydrocarbon group of the with a carbon 
number of about one to 15 saturation which may have ether linkage (-0-), or partial 
saturation is shown, R8 shows the chain-like hydrocarbon group of with a carbon number 
of about one to ten saturation, or partial saturation, and n shows about zero to six 
integer. ] It is come out and shown and, specifically, with a molecular weight of 
about 400 to 500 epoxidation fatty acid ester, such as epoxidation stearic acid alkyl 
(R6=CH3(CH2) 7, R7=(CH2) 7, an R8= alkyl group, n= 0) , is mentioned. 
[0035] As an epoxidation triglyceride, it is following type [E] : [0036], 
[Formula 5] 




CI 




n 
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[0037] [ — RlO, R12, and R14 show chain (branching) -like hydrocarbon association 
which may have ether linkage independently, respectively and which may have the with 
a carbon number of about one to 15 unsaturated bond among a formula [E], and Rll, 
R13, and R15 show the chain (branching) -like hydrocarbon group of with a carbon number 
of about one to ten saturation, or partial saturation independently, respectively, 
s shows 0 or 1 to its the independence of its, and ai least one of three s shows 1,] 
Epoxidation triglyceride [molecular weight which trickles hydrogen peroxide solution 
into the bottom of existence of an acid catalyst, and is specifically [ it is come 
out and shown and ] obtained in solvents, such as an acetic acid and a formic acid, 
in fats and oils, such as soybean oil and cotton seed oil, ' About 500-1500, iodine 
number 2-14, and about [ oxirane acid quantum:2-15% ] thing] are mentioned. 
[0038] In addition, after making an epoxy compound react with the hydrogen chloride 
of a known amount, the oxirane acid quantum in an epoxy compound titrates a part for 
an excess with the alkali standard solution, and a quantum is carried out by measuring 
a titration value with a blank value. 

[0039] this invention — these epoxy compounds — one sort — or two or more sorts 
can be combined and it can use. Among the above-mentioned epoxy compounds, epoxidation 
fatty acid ester [D] and an epoxidation triglyceride [E] ate used preferably* 
[0040] An epoxy compound hits IEq (one mol of chlorine atoms) of hydrolysis nature 
chlorine, and it is desirable to be preferably used in the amount of 1. 5-3Eq l-5Eq. 
The amount of the epoxy compound used cannot fully remove efficiently the hydrolysis 
nature chlorine in a rough isocyanate compound in less than IEq per IEq of hydrolysis 
nature chlorine, but the effectiveness has it, and even if ix uses in the amount 
exceeding 5Eq, more than it, the addition effectiveness does not go up but becomes 
uneconomical. [ small ] 

[0041] in addition, the mol of the oxygen atom (oxirane oxygen) which contains the 
number of equivalent of an epoxy compound in this epoxy compound and which constitutes 
the epoxy group — a number is calculated as the number of equivalent. 
[0042] Although any of each amine of the 1st class, the 2nd class, and the 3rd class 
are sufficient, and the shape of a chain, the letter of branching, or annular are 
sufficient as [amines] amines, and you may have alicycle and ring structure and you 
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may have two or more at least one amino group in chain^like amines, a thing as shown 
in following [A] - [VIII], respectively is preferably used in this invention. 
[0043] As the 1st class amine, it is the following type [A], for example. - 
H2-N-(CH2CH2NH) n-H .... [A] 

[ — the inside of a formula [A], and n — two or more integers — the integer of 2-4 
is shown preferably.] It is come out and shown and, specifically, 
triethylenetetramine (n= 3) etc. is mentioned. 

[0044] As secondary amine (annular), it is following type [F] (R17!=H)' [0045], for 
example, for example as the following type [F] (R17=H) and tertiary amine (annular). 
[Formula 6] 




R 19 

LFJ 



[0046] [— the inside of a formula [F], and R17, R18 and R19 — respectively — 
independent — hydrogen and carbon numbers 1-20 — the about one to three shape of 
a chain, the letter alkyl group of branching, a cyano ethyl group, an aminoethyl 
radical, a cyano ethylamino ethyl group, a trimellitate radical, a diamino 
thoriadinyl ethyl group, benzyl, a phenyl group, etc. are shown preferably.] It is 
come out and shown, and 2-ethyl-4~methylimidazole, 4^ethyl-2-methylimidazole, 2, 
4-dimethy.l imidazole, 2, 4-diethyl imidazole, an imidazole, 2-raethylimida2ole, 
l-bentyl-2-methylimidazole, l-cyanoethyl-2-ethyl-4-methyl imidazole, etc, are 
mentioned, and, specifically, 2-ethyl-4-methyl imidazole, 

4-ethyl-2-methyliraidasole 1 2, 4-dimethyl imidazole, 2, and 4-diethyl imidazole is 
used preferably. 

[0047] Moreover, as tertiary amine (the shape of a chain), it is following formula 
[G]: [0048], for example. 
[Formula 7] 
R20 




- - • - Cc j 



[0049] [— the inside of a formula [G], and R20, R21 and R22 — respectively — 
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independent — carbon numbers 1-20 — the about four to 15 shape of a chain and the 
letter alkyl group of branching arc shown preferably, and all of R20, R21, and R22 
are the same radicals preferably.] It is come out and shown and, specifically, 
trioctylamine (R20, R21, R22=C8H15 set), triethylatnine (R20, R21, R22=C2H5 set) , Tori 
n butylamine (R20, R21, R22=n-C4H9 set), etc. are mentioned. 

[0050] Moreover, as tertiary amine (annular), it is following type [H] : [0051], for 

example. 

[Formula 8] 



[0052] [ — the inside of a formula [H], and u, v and w — respectively — independent 
— 1-5 — about one to three integer is shown preferably, and all of u, v, and w are 
the same number preferably.] It is come out and shown and, specifically, DBU (1, 
8-diazabicyclo [5. 4. 0]-7-undecene) shown by following type (**) else [, such as 
triethylenediamine (u, v w= 2:1, 4-diazabicyclo [2.2.0] octane), ], DBN (1, 
5-diazabicyclo [4. 3. 0]-5-nonene) shown by following type (**) are mentioned. 
[0053] 
[Formula 9] 



[0054] this invention — these amines — one sort — or two or more sorts can be 
combined and it can use. Especially among the above-mentioned amines, trioctylamine, 
trieihylenetetramine, triet,hylcnediamine, 2-ethyl-4-racthylimidazole, etc. are used 
preferably. 

[0055] As for amines, it is desirable to usually use 0. 2-2£q in the anjount of 0. 3-1. OEq 
preferably to lEq (one mol of chlorine atoms) of hydrolysis nature chlorine. If that 
addition effectiveness is hardly seen but the amount of these amines used exceeds 
2Eq on the other hand by less than 0. 2Eq to lEq of hydrolysis nature chlorine, the 
following side reaction which is not desirable will tend to occur. 
[0056] That is, as compared with the hydrolysis na ture chlorine of the amount of above, 
if there are too many amounts of amines, the inside of a system will become a basic 
ambient atmosphere remarkably, and the polymerization reaction (generation of the 
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annular object which consists of three isocyanate compounds by combining this C atom 
and N atom with N atom of the isocyanate radical which adjoins, respectively, and 
C atom while the N=C double bond of an isocyanate compound **** and becoming single 
bond) of the following isocyanate compounds will occur, 
[0057] 

[Formula 10] 




[0058] Moreover, as compared with the hydrolysis nature chlorine of the amount of 
above, the 1st class or the amount of secondary amine is following reaction: [0059], 
when many [ too ]. 
[Formula 11] 

AA/VVVV N C O + H 2 N /vn^vvvnM n H + O N C 'VWws 

— ^ ^AA^NHCNH'VvvyvvWNHCNH A ^^ 

II II 

O 0 

[0060] The [above-mentioned wavy line part shows parts other than the isocyanate 
radical of an isocyanate compound (residue), and parts other than the amino group 
of amines (residue), respectively.] In being that in which is resembled, and urea 
is made more so much, and an isocyanate compound has C=C association (carbon and carbon 
double bond), what has two or more C=C association in a molecule by this (above 1, 
secondary amine) generates, and it becomes the cause of gelation. 
[0061] In addition, the number of equivalent of these amines is calculated by the 
following approaches. That is, one mol of amines calculates the mol number which is 
N (nitrogen) atom which constitutes this as the number of equivalent. 
[0062] For example, in triethylenetetramine:NH2-(CH2)2-NH-(CH2)2-NH-(CH2)2-NH2, 
since N atomic number is four pieces (four-raol atom), it is 4Eq. Moreover, in a 
2-methyl-4-ethyl imidazole, since N atomic number is two pieces (two-mol atom), it 
is 2Eq. 

[0063] In addition, since amines are used with the epoxy compound on the occasion 
of purification of an isocyanate compound by this invention contrary to the general 
anticipation whether it becomes a hydrochloride even if the hydrolysis nature 
chlorine in rough isocyanate uses aminos under such an environment, since most may 
change to HC1, and the addition effectiveness exists, in This way, the purification 
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isocyanate compound with which the hydrolysis nature chlorine content was reduced 
remarkably is obtained. 

[0064] Actually, in not using amines on the occasion of purificaxion of an isocyanate 
compound, there is a limit in reduction of a hydrolysis nature chlorine content, and 
it is the following (example*, although it changes with classes of isocyanate compound) 
to some extent. For example, in the case of isocyanato elhyl methacrylate, it is very 
difficult to make it less than [ 1000ppm% ], but On the occasion of purification of 
an isocyanate compound, by this invention using amines with an epoxy compound such 
a limitation — exceeding — further — the hydrolysis nature chlorine content in 
an isocyanate compound — less than [ hydrolysis nature chlorine content :200ppm ] 
in reduction [, for example, a purification isocyanate compound, — desirable up 
to about 25-50 ppm — reduction] — carrying out is possible. 
[0065] This is imagined to be for the following reactions to arise for example. 
[0066] 



[Formula 12] 




[0067] Moreover, according to this invention, contrary to the general anticipation 
that it will have a bad influence on the yield of isocyanate upwards if the 1st class 
amine or secondary amine tends to react with isocyanate and such a thing is used, 
and effectiveness will also be lost, it is ** that the distillation yield of the 
isocyanate compound after removing chlorine to a surprising thing does not receive 
a bad influence by addition of amines. 

[0068] It is convenient, also in order to become low compared with the case where 
the viscosity of the still residue liquid after distillation moreover does not use 
amines, and for the handling to turn easy up and to gather the recovery of isocyanate. 
[0069] the rough isocyanate compound which contains such hydrolysis nature chlorine 
in this invention — l-5Eq per lEq of hydrolysis nature chlorine — desirable — the 
above-mentioned epoxy compound with an amount of 1. 5-3Eq and 0. 2-2Eq — desirable 
— the above-mentioned amines with an amount of 0. 3-1. OEq — adding — warming — 
it was made to react with hydrolysis nature chlorine in the bottom, and the 
purification isocyanate compound has been obtained. 

[0070] Reaction temperature is usually set as 40 degrees C - 150 degrees C. In 
purification of the isocyanate compound which has a polymerization nature double bond 
especially, it is desirable to set it as the temperature of 40-100 degrees C, and 
to set it as the temperature of 60-120 degrees C in purification of an isocyanate 
compound without a polymerization nature double bond. 

[0071] Although processing (reaction) time amount is not limited especially since 
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it seldom affects effectiveness, it is appropriate for it to process for 30 minutes 
to about 3 hours. In addition, what is necessary is for the boiling point difference 
of an isocyanate compound, the used epoxy compound to be small, and just to refine 
by an extract and the other approaches suitable for each compound, when distillation 
is not employable. 
[0072] 

[Effect of the Invention] According to the purification approach of the isocyanate 
compound concerning this invention, the hydrolysis nature chlorine contained in a 
rough isocyanate compound can be removed easily industrially, without having a bad 
influence on the yield and quality of an isocyanate compound. 

[0073] According to this invention, it is suitable for purification of the isocyanate 
compound which the removal purification of the hydrolysis nature chlorine in the 
crude-fat group system isocyanate by which removal of hydrolysis nature chlorine was 
made difficult can be carried out efficiently conventionally, and has especially a 
polymerization nature double bond especially. 
[0074] 

[Example] Hereafter, although this invention is explained still more concretely based 
on an example, this invention is not limited at all by such example. 
In the example below [assay of a hydrolysis nature chlorine content], and the example 
of a comparison, rough ****** measured the hydrolysis nature chlorine content in a 
purification isocyanate compound with the titration using the silver nitrate solution 
of 1/100 normality, after making the isocyanate compound react with a methanol. 
The following has an oxirane acid quantum in [assay of oxirane acid quantum in epoxy 
compound] epoxy compound, and a quantum is carried out, 

[0075] That is, an oxirane acid quantum is calculated from the amount of HC1 which 
HC1 and the epoxy group in an epoxy compound were made to react, and reacted. HC1 
/ dioxane solution with a 0. 2-N concentration of 25ml are added, and the sample of 
2-4mg equivalent is made to specifically react at a room temperature for 15 - 30 
minutes for 200ml Erlenmeycr flask with ground-in stopper. Subsequently, a flask wall 
and a plug are washed by 10ml methyl cellosolve, and it titrates with NaOH / ethanol 
methyl-cellosolve solution of 0. 1-N concentration. An oxirane acid quantum is 
calculated from the difference of this titer and the titer of a blank test. As shown 
in the [preparation of ** (2-isocyanato ethyl methacrylate) ] following type, 
2-isopropenyl oxazoline and a phosgene were made to react and ** (2-isocyanato ethyl 
methacrylate) containing the hydrolysis nature chlorine of a by-product other than 
2-isocyanato ethyl methacrylate of the main product shown by the following formula 
was obtained. 
[0076] 

[Formula 13] 
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[0077] (2) a thing, which cool 11. (solvent) of dichloromcthanes at 0 degree C, and 
dissolved (1) : 2-isopropenyl oxazoline 1kg in 1.771. of water into this when 
explaining in full detail : 2. 51. of NaOH water solutions of concentration was dropped 
at coincidence thing [ which dissolved phosgene 1.35kg in 41. of dichloromethanes 
L and (3): 35%. 

[0078] In the meantime, the temperature in a system was held at 15 degrees C or less. 
Consequently, reaction mixture was divided into two phases. Subsequently, the 
dichlororaethanc phase was isolated preparatively and 11. of saturation sodium 
bicarbonate water washed twice. Subsequently, after drying with a sodium sulfate 
(anhydrous), it distilled and 1.0kg (isocyanato othyl methacrylate) of ** was 
obtained. 
[0079] 

[Example l] To a fractionating column, a thermometer, an agitator, and a glass reactor 
with an equipped with the hot bath capacity of 500ml 300g (2-isocyanato ethyl 
methacrylate / boiling point- 211 degrees C) of ** whose hydrolysis nature chlorine 
content is 3153 ppm, About 1000 and iodine number^] Epoxidation f ats-and-oils system 
plasticizer [molecular weight of 6.1% of oxirane oxygen • 14g, After leaching 
triethylenetetramine (277.4 degrees. C of boiling points) 0. 9lg and heating at 60 
degrees C for 2. 5 hours, it distilled at about 10 mmHg(s) and 85 degrees C, and about 
250g (2-isocyanato ethyl methacrylate) of purification was made to ****. 
[0080] lOg (purification) of isocyanate compounds obtained above by the reflux 
condenser and the Erlenraeyer flask with an equipped with the hot bath capacity of 
200ml was taken, 10ml of water and 90ml of methanols were added to this (purification) 
isocyanate compound, and it was made to flow back for 1 hour. Subsequently, it was 
124 ppm, when added the methanol water mixed liquor which washed the reflux condenser 
inner tube to this mixture, 1ml of further 1-1 nitric acids was added, it titrated 
with 1 / 100 convention silver nitrate solution and the hydrolysis nature chlorine 
content was calculated. 
[0081] 

[The example 1 of a comparison] In the example 1, when the same processing as an example 
1 was performed except having not used triethylenetetramine, the hydrolysis nature 
chlorine content in a distillate [purification (2-isocyanato ethyl methacrylate)] 
was 448 ppm. 
[0082] 
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[The example 1 of reference] In the example 1, when the same processing as an example 
1 was performed except having used triethylenetetramine in the amount of 0. I5g, the 
hydrolysis nature chlorine content in a distillate [purification (2-isocyanato ethyl 
methacrylate)] was 401 ppm. 
[0083] 

[The example 2 of reference] In an example 1, except having used triethylenetetramine 
in the amount of 2. Og, when the same processing as an example 1 is performed, the 
temperature in a container began to rise during distillation, and contents have 
carried out the polymerization. 
[0084] 

[Example 2] the same equipment as an example 1 — using — with an oxirane oxygen 
[ 2-isocyanato ethyl methacrylate 300g and 4.7% of oxirane oxygen ] of with a 
hydrolysis nature chlorine content of 498 ppm epoxidation fatty ester plasticizer 
[—molecular-weight: — about 500, iodine number:4]2. 81g, and trioctylamine 0. S6g 
wero taught, and reflux (reflux) was carried out under reduced pressure of fOmmllg 
for 1 hour. Next, when the cock of a fractionating column was changed and about 250g 
was made to ****, the hydrolysis nature chlorine content in this was 31 ppm. 
[0085] 

[The example 2 of a comparison] In the example 2, when the same actuation as an example 
2 was performed except having not used trioctylamine, the hydrolysis nature chlorine 
in the obtained distillate was 422 ppm. 
[0086] 

[Example 3] 2. lg [ of plasticizers used in hexamethylene diisocyanate 300g and an 
example 2 with a hydrolysis nature chlorine content of 366 ppm ] and 
2-ethyl-4-methylimidazole 0. lg was taught using the same equipment as an example 1, 
and it heated at 100 degrees C for 1 hour. Next, it distilled under reduced pressure 
of 10mmHg(s), and about 250g hexamethylene diisocyanate was obtained. The hydrolysis 
nature chlorine content in this was 34 ppm. 
[0087] 

[The example 3 of a comparison] In the example 3, when distilled directly, the 
hydrolysis nature level of chlorine in the obtained purification hexamethylene 
diisocyanate was 84 ppm, without using a plasticizer and 2-ethy 1-4-methylimidazole. 

[0088] 

[Example 4] In the example 1, when the same processing as an example 1 was performed 
except having processed at 70 degrees C, using 2-isocyanato ethyl methacrylate 300g 
and the 6. 5g of the same plasticizers as an example 2 with a hydrolysis nature chlorine 
content of 1126 ppm, and triethylenediamine 0. 25g, the hydrolysis nature chlorine 
content in a distillate was 118 ppm. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The purification approach of the isocyanate compound characterized by 
obtaining the isocyanate compound with which the hydrolysis nature chlorine content 
was reduced by processing the rough isocyanate compound containing hydrolysis nature 
chlorine with an epoxy compound under existence of amines. 

[Claim 2] Approach according to claim 1 characterized by amines being at least one 
or more sorts of compounds chosen from from among the compound expressed with 
trialkylamine (however, the carbon numbers of this alkyl group are 4-15.), and the 
following type [a], and the 2-alkyl-4-alkyl imidazole (however, the carbon numbers 

of this alkyl group are 1-3 independently, respectively.): H2-N- (CH2CH2NH) n-H 

[A] 

(n shows two or more integers among a formula [A].) . 

[Claim 3] An approach given in any of claims 1-2 characterized by using amines in 
the amount of 0. 2 - 2 double equivalent of hydrolysis nature chlorine they are. 
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l/yfF5Sy. bUx-f-ly^j/'TSy, 

[0055] T5 yati.- jn*#)Btt«* i Sft ( a* 

Jj^l^/b) fc»U iltt. 0. 2-2SM. *?£L< 
(40. 3-1. 0SJfc7>JtCffl\^S>ft4£i:jW3* t 

*tlt o . 2 KzzommmiJLhti 

[0056] ±£*<oja*^)Btta*tJtL 

■&b%&bbi>lz s zcocffi?, Nismi, *ft-fftR 
Sftft'f V^T^-bS^NJI^ CWffbtii&thZ. 

[0057] 
HtlO] 



o 




[0058] l®£tzlZ2M7$yS.i)\ ±Eft 
JtB: 

[0059] 
[ftl 1] 



# wWwv N HCNH^ 

II 

0 

[0 0 6 0] [±BttlttMNi. ZtlZ'tlAVi'Ti— 

=c«s^ (hsr • m-msa^) £ io 4 

4. 

[ o o 6 1 ] 5rt>. ccor 5 ym^&mmT^m 
Ttnt-rs. -r^*>. r$>mt/n4. .rftSriM 



✓VvA N H C N H AArVW\ 

II 

0 

3Tf4. 

[ 0 0 6 2 ] flfUJf. b 'J Xj-\syT by $.y NH 2 - 
(CH 2 ) 2 -NH- (CH 2 ) 2 -NH- (CH,) 2 -NH 2 t 

*4. 2-^f;k4-xf;NSr/-K'll< 
NHftl±2i ( 2*;HS ; f ) ^*4*»fe2S*T* 
4o 

[ 0 0 6 3 ] tt-f V S'T*- b+^&DrtftWttffi 

TT-T 5 yJRfcJflwC tffiKJfit^roT L4 V\ ^O^, 
tim&li%^<OXU%^frb<Vttcr> : fmizKlX. * 



(7) 



2 39 68 



wren, zcdxomv -/Tt- Htsmmmtm 
i o o 6 4 1 mz. a vi»Ti— hik-smcommzmi 

?-/M 'J U— h<7)*§-£\ 1 0 0 0 p p m%OT ) £ 




+ HC 



fc*«wtrti. z<7)£o%m#$Mixzt>tzAvi'T 
-r- hit^m^twymmmm^&mm mum 
«w visTi— Mt-s®*<?)M*ftMimm$m ■. 2 0 

OppmtlT, WiL<tt25~50ppmSK*-Cft 

[0065] c\tite. fflltf. Tte^J; ^ *RJ6*<± t 

[0066] 
[^12] 



7 5>-«*«fFfflt: 




H O 



0 I 



[0 0 67] *^l«T5y*feti2«T5^tt. -f V 
fc. 4 Vis7i—hcr>WlMlzmmfcR8i-±lz^ 

y J/77- hfc*»*>ll«R*U:, T S >M<7)W3}Mz£ 

[0068] *(?>±iz. maton&^wtiatufiT $ > 

[0069] *»BB-C«. ^OJ; 0 *Hn*^MWttfi** 
**LT^4S-f Vis71— Mfc&W:. Jn*#J!*tt« 
*lS**fc9, l-5i», **U<til. 5-3S 
fiWfiW±tex^dfHk^!Ii:. 0. 2-2 3ft. 
L<(i0. 3-1. 0S*tf>*<0±ia7$>HBi:£iD 

* , nmrxim^mmm t suszitx . mm y ^ 

77-Mfc£**l»-0>4. 

[0070] RjCiBatiJift. 4 0°C- 1 5 O'Cfcf&g 

£«wfB«<o*&cji, 40-10 oncvi&mzikfe 
60-12 o-c^sjg^fssrti. -1 1 

[ 0 0 7 1 ] «M (RJC) ftlSKi. 0Sft*t»»Sr 
4£&^OTltfc:|&£$*u5:v>fr\ 3 0 #~ 3 iSHg!* 

[0072] 

rnnmzxtm. wa v^n— Ht-&mwzis£ti& 



1)0 

[0073] *3WBfcJ:Wf. Wt. fln*#JKtt 

arc* a. 

[0074 ] 

[jdtffl] git. *muz^x. mmizm^xz 
hkz^w.mzmm-h-h^wm. znx ?%mmmiz 
x *)mmfezti&i>cr>x*i*&\ 

1/10 0^@ft£(^«iMB»m^ 

[0075] -T^^, HC 1 t . X^^C^^CO 
x^#j/iSi:*RJCS-tec. RJCU^HC 1 
* is mmzli. 2-4mgift 

W|«R*2 0 0mlSftf+SZft77^3t3i:'5, 2 5 
ml<7)0. 2N«KWHC l/i/*3|-^-9-y»}R*JPi. 

1 5-3 04M«S»rRJ6Stf&. JX^Ts 1 0m 1 (?) 
^f;H:Dy/l'7C75^3rtM. ^?r^tv^. 0. IN 
Jg^(7)NaOH/x^y-;P ■ ^^-)^aV ^7'MMX' 

m (2--fy>-r7hxf-;M^^ i Ju-h) wp. 
pi] Tte^^-f ± ^ 2--f yro'^M-^-ty' 

fig%<02 - y xTt hxf-;M ^ ^ U hWffilCSi) 

x^-;M 9 9 U U— h ) 
[0076] 



(8) 



^¥9-3 2 39 68 



Hfcl 3] 




[0077] m&?tM. y^oo^ ?> mm 1 U 

•y hJUZO'ClZtttfllX&Z . ZCDWZ, (1) : 2- 

4 yy'n^-jls**-? VU y 1 k g l . 7 7 U y h 
MZ\mLtzh(T>. (2) : tayyi. 3 5kg^y' 
i7nnp<^y4 'J -y Wl«fJ?U:i?). fcitf 

(3) : 3 5%jiJg^NaOH7K?M2. 5 >J y WU£ 

[0078 ] iOFal &I*I<7)?SJ££ 1 5°COTt:ffi^L 

h) 1 . Okgfcftfc. 
[0079] 

[gffcffll ] 4MB*, SlCtf-, fltm 
gft5 0 0 5 D U 7 WKOtf^SRESfc. JlJ*#JS 
ttfi*£*#3 1 53ppmf)l (2-4 V^T-^-hX 
^-/M^^'JU-h/^: 211'C) 300g, JT^f 

is v v ®m 6 . i %<dx,-k* ^tmmmmm i #=? 

4:^1000. 3?*«: 7] «:14g, h'JX^-lx 
yfb7S> (M277.4t) 0. 9 1 g£tt&^ 6 
0*CT'2. 5l*iaWinJftLfca. #U OmmHg, 8 5'C 
XmSU %sM ( 2-4 yyTthxf/W^^'Jl/- 

h) ^2 5 0g^vsas$^o 

[0080] jlS&iPls. K)§^I^Ji20 0 5 
U U y h/K7)Z^77^3t±iet1#4>il^ <f$K) 4 
VisTi— HtSmi OsZb 0. (flNB) 4y>- 
T-f- Mfc#Bgfc#l 0 s y U 7 **y-/U9 0 

5 U »J >y h^SriDi., lflfflagtS-li*. &WC\ 

*SPi, §££1 : 15il?£ lm l MIT 1/1 0 0f 

1 24 p pmTfcofc. 
[008 1] 

'J h ) ] *<Oill*#»ttiS*£ft{i 448ppmt 
[0082] 

y*o. 15 snmxm^tzwummm 1 1 isutoM 

a*ffo«:ti*, vMd [»§? (2-4 y^r-thx 



N C O 



f-iM ? 9 V Is- b ) ] 4><9fln*4M*ttS«**li4 0 

1 p pmT#>-?fc. 

[0083] 

y «: 2 . o g o mrffl i ^zwuzmt&M 1 1 ibm*0>«ui 

[0084] 

[HWJ2 ] mumi tntsat*mi\ jn*#j*tts 

^#W44 98ppm«02-4 VxTthx-fyM^^ 
'JP-r-3 OOg. «y5ySl4. 7%»x^y 
flJMHlMx^-f/l'^T'nfflB : #75 0 0 , 3^31 

fi: 4] 2. 81g, &£XfbV*?1-Jl'T$.yO. 5 
6 g Srfbii* . 1 0 m m H g tf)«JETT 1 ISISHKE ( re 

flux) mzttffi'gwavrzmwz-. ^25 

0 g S-fflffl Z&Z t <I 3 , £ 0+OJn*#H1t Jg*£S 
(i3 1 p pmf $>-oJt. 
[0085] 

[JtKRM2 3 HJ£^]2fct3^T, h'J^^^TSyS: 
»/?>*l^»{U!|*|tf<Oj!ra*4M»ttffi*tt4 2 2 P P m 
[0086 ] 

3&-&^rft3 6 6 p pmc7)^.df-9-^f-U-y^'4 VisT1— 
b 3 0 0 g s HWJ2T' fflV^^"J2 . lg. 2 -x 
f-;U-4 5 ^V-^0 . I g^ttJi^. I 0 

0 'CX' 1 l«f laMR . <XtC 1 0 m m H g WgtETT'H 

«2 sogco^^^uy^yxr^- hSr 
;<04><0jn*4i-)!ieffi3)Mflrftti3 4 p p mtft 

[0087] 

[ Jt«M 3 ] HJ^l 3 t=*J V . ^IM*3 it/2-Xf- 

b *CDl)U7mMViiimi®mZ 84ppmt*ot. 
[0088] 

[HJ6WI4 ] ntfiffm tfcv^r. jp*^j»ttfflSHrWJi 

1 1 26ppmW2-'fyx7thXf;M^? l Jl'- 
h3 0 0g. H«fSW2i:|S|tnr^J6. 5g, h'Jx^- 
l/yy'7Sy&0. 2 5gffll\ 7 0'Ct«UW 

(i, niii«ifciW)«!a*fifofefci*. jsajflj+co 

Jn*iMBttia«*fi{i 1 1 8 P P mX'$>->tz. 



